SUMMARY 300 children considered to have had adverse reactions to penicillin were examined. Informed consent was obtained from the parents. Skin tests were conducted by the scratch/prick and intradermal techniques, using benzylpenicilloyl polylysine conjugate and a mixture of minor determinants of penicillin. Specific anti-penicillin IgE antibodies were estimated by the radioallergosorbent test. There was a good correlation between the two methods. The overall frequency of positive tests was 19%. 11 children showed cutaneous reactivity only to the minor determinants mixture. Positive results were found more often in those with accelerated adverse reactions, particularly anaphylaxis, serum sickness, angio-oedema, or urticaria. The validity of penicillin-negative results was confirmed by drug challenge in 56 subjects, only 2 of whom showed a slight skin rash. Of 5 patients with positive tests, inadvertent administration of penicillin produced accelerated urticaria in all. 14 of 42 children with positive tests had lost hypersensitivity to penicillin one year later. In a separate group of 50 children with a history of adverse response to ampicillin, the overall frequency of positive tests was 12%; 38% showed evidence of recent E-B virus infection. It was concluded that penicillin allergy is often overdiagnosed. The diagnosis can be reliably confirmed by skin tests using major and minor determinants of benzylpenicillin and by the radioallergosorbent test; such hypersensitivity is not permanent.
Allergy to penicillin is the most frequently diagnosed drug adverse reaction. In our hospital, 8 % of all patients are alleged to have hypersensitivity to penicillin. Since the penicillin group of antibiotics is the safest and most effective antibacterial, it is desirable to find out whether a patient is allergic to the drug. Apart from clinical history, there are two methods for confirming or excluding the diagnosis: (1) Skin tests using major and minor determinants of penicillin*.l3 (2) Penicilloyl-specific IgE anti-*The generic term penicillin is used for the entire group of natural and semisynthetic penicillins. The basic structure of the compound consists of a thiazolidine ring connected to a beta-lactam ring to which is attached a side chain. The integrity of the penicillin nucleus, 6-aminopenicillanic acid, is essential for biological activity. Penicillinase breaks down the molecule to penicilloic acids. Hypersensitivity can occur to the 'major determinant' penicilloyl polylysine (called 'major' because of the frequency with which hyperactivity to this compound underlies allergic reactions to penicillin), to the 'minor determinants' (metabolic degradation products of penicillin; these are called 'minor' because of the relative infrequency of allergy to these compounds, although the severity of adverse reaction can vary from slight to fatal), or to both. For further information on immunochemistry of penicillin hypersensitivity, see Clarke et al.6 bodies measured by the radioallergosorbent test (RA,Sr). 4 We have investigated a large series of children using both these methods and find that penicillin allergy is frequently overdiagnosed; only 19% of them showed positive tests. Blood was obtained from each patient and the serum stored at -200C for up to 4 weeks until the in vitro tests were performed. Immunoglobulins were estimated immunochemically by the method of single radial diffusion in agar or nephelometry using monospecific antiserum (Hyland). IgE was estimated by radioimmunoassay (Pharmacia). RAST was performed using benzylpenicilloyl and phenoxymethylpenicilloyl conjugated to human serum albumin, and coupled to cyanogen bromideactivated cellulose paper discs (Pharmacia).
Results
The overall frequency of positive tests skin reaction, RAST, or both-was 190% (Table 1 ). There was a (Table 5) .
In 42 children with positive tests, the procedures were repeated one year later. 14 showed negative responses at the time of rechallenge and were given penicillin without any adverse reaction.
The data on 50 children with adverse response to ampicillin were analysed separately ( The various allergic and immunological disorders incidentally found in the study group are shown in Table 7 . In this study, several clinical correlates of obtaining positive tests were observed. Positive tests were seen more often in those with a recent history of drug adverse reaction. Moreover, of 42 children with positive tests who were checked again a year later, 14 had lost their reactivity to penicillin. This may reflect the progressive decline in the titre of penicillinspecific IgE antibodies with time. In some studies, the frequency of positive skin reactivity had declined greatly when the tests were done several years later. Wide and Jublin7 obtained positive skin tests and anti-penicillin IgE antibodies in all of 11 patients with a recent episode of anaphylaxis or urticaria after treatment with penicillin but in none of the 12 patients with similar reactions 7 months to 14 years before testing. In another study, the frequency of positive skin reactions decreased from 77 % at 3 months after the adverse reaction, to 25 % after 5 years.8 On the other hand, the American Academy of Allergy Study Group9 found a lack of strong correlation between the results of skin testing and the interval of time since the earlier penicillin reaction. We We conclude that penicillin allergy is frequently overdiagnosed and that such hypersensitivity is not necessarily permanent. The diagnosis of clinically significant allergy to penicillins can be reliably excluded on the basis of both skin tests using major and minor determinants of benzylpenicillin and RAST. 
